The data from the study contain potentially sensitive information. In accordance with restrictions imposed by the Regional Committees for Medical and Health Research in Norway (approval no. 2014/647), data must be stored on a secure server at the University of Stavanger. The contents of the ethics committee's approval resolution as well as the wording of participants' written consent do not render open public data access possible. Access to the study's minimal and depersonalized data set may be requested by contacting the Faculty of Health Sciences at University of Stavanger (<post@uis.no>).

Introduction {#sec005}
============

In April 2019, 69.9% of the population in Norway had employment and only 3.9% were registered as unemployed \[[@pone.0227336.ref001]\]. Of those who were employed, the majority of both women (63.1%) and men (85.4%) had full time employment \[[@pone.0227336.ref002]\], which in general sums up to 37.5 hours per week. While simply having a job has been associated with lower risk of mental health problems in general population samples \[[@pone.0227336.ref003], [@pone.0227336.ref004]\], the considerable proportion of time people spend on their job would also indicate that the work environment is an important arena for health promotion initiatives \[[@pone.0227336.ref005]\].

In general terms, a mentally healthy workplace has been characterized as one in which risk factors are recognized and acted on, while protective and resilience factors are maximized \[[@pone.0227336.ref006]\]. Perceptions of the work environment are likely to be multi-dimensional, such that careful operationalization of relevant concepts is required. The Job Demands and Control (JDC) model, originating from Karasek's early work \[[@pone.0227336.ref007]\], identified psychological demands and decision latitude as core aspects of the perceived work environment. While psychological demands refer to the work pressure and the workload experienced in the job, decision latitude refers to the range of skills asked for in the job and the level of control the employee has over decisions that are important to his work. The JDC model transcends traditional notions of high demands as a risk factor for poor employee health and dissatisfaction in itself, and suggests that job strain is a function of job demands interacting with the employee's level of decision latitude. The combination of the two concepts (psychological demands and decision latitude) allows for classifying jobs into four main types \[[@pone.0227336.ref008]\]. Active jobs, which are described as contributing positively to employees' development, health and participation in the workplace, pose high demands while also allowing the employee to have a high degree of decision latitude. Passive jobs indicate low demands in combination with low decision latitude, whereas low-strain jobs are characterized by low demands combined with a high degree of decision latitude. High-strain jobs are those characterized by high demands in combination with low levels of decision latitude among employees, which appears to constitute the most problematic job type in relation to health and related outcomes.

While relatively little research appears to concern the active, passive, and low-strain job types originating from the JDC model, the conditions that create high-strain jobs have been studied extensively (e.g., \[[@pone.0227336.ref009], [@pone.0227336.ref010]\]). Occupations frequently found to induce high strain are for example machine-paced assemblers and freight handlers, but also low-status occupations with high proportions of women, such as nurses aids and waitresses \[[@pone.0227336.ref011]\]. High-strain jobs have been associated with a variety of psychological well-being and stress-related outcomes \[[@pone.0227336.ref012]--[@pone.0227336.ref016]\], discrete medical conditions such as cardiovascular illness \[[@pone.0227336.ref017]\], and also sickness absence from work \[[@pone.0227336.ref018]--[@pone.0227336.ref022]\] and return to work after sick leave \[[@pone.0227336.ref023]\]. Stansfeld and Candy's \[[@pone.0227336.ref012]\] meta-analytic review showed that the risk of any common mental disorder was higher for persons reporting lower decision latitude and higher psychological demands. High job strain, as indicated by the combination of high psychological demands and low decision latitude, yielded the largest effect size.

More recently, the systematic review conducted by Nieuwenhuijsen and co-workers \[[@pone.0227336.ref024]\] concluded that there is strong evidence supporting a relationship between high psychological demands and the occurrence of stress-related disorders of clinical relevance, including diagnoses such as neurasthenia, adjustment disorders and burnout. Similarly, they found strong evidence for a relationship between low job control and stress-related disorders, and for men in particular. In Norway, the JDC scales have been examined as predictors of case-level anxiety and depression in a general population sample \[[@pone.0227336.ref025]\]. It was found that low control and high demands were individual risk factors for both outcomes. When combining the JDC scales, those classified with high-strain jobs had significantly higher anxiety and depression scores compared to those in the other three groups. Still, we know less about prognostic characteristics of those reporting having high-strain jobs.

In summary, a substantial amount of research points toward different health and work participation outcomes in relation to different combinations of the decision latitude and psychological demands scales, and outcomes related to the high-strain job type. However, fewer studies have been focused on identifying sociodemographic or job-related characteristics associated with the different job types. Such studies may provide indication of groups of employees who might have higher probability of being in high-strain, low-strain, active and passive jobs. In particular, the sparse amount of studies to date focusing on the active, passive and low-strain job types appears to be a missed opportunity to gain more insight into the distribution of different types of jobs across a range of sociodemographic and job-related variables. Therefore, the aim of this study was to examine sociodemographic characteristics and job descriptors and their associations with high-strain, low-strain, active and passive jobs.

Materials and methods {#sec006}
=====================

Design {#sec007}
------

This study is part of the Norwegian national WIRUS project. The present study used cross-sectional data collected between 2014 and 2018, and reported by employees from the private and public Norwegian workforce. Other results from the WIRUS project are published elsewhere \[[@pone.0227336.ref026]--[@pone.0227336.ref031]\].

Sample {#sec008}
------

Employees from twenty companies were invited to participate in the study. The companies had a total of 18,000 employees, between 91 and 3,714 employees (median = 337 employees), and represented 7 branches (accommodation/food service activities, education, human health/social work activities, manufacturing, public administration/services, transportation/storage, and other service activities), as defined by the European Classification of Economic Activities \[[@pone.0227336.ref032]\]. Twelve companies were from the public sector, and eight were from the private sector. The recruitment procedure were developed by University of Stavanger. The companies were recruited by the Drug and Alcohol Competence Center, Rogaland in cooperation with three Occupational Health Services (OHS), accredited by the Norwegian Labour Inspection Authority. To be included in the present study, individuals were required to have status as employee (blue, white or pink collar worker, or manager, i.e., salaried person), and have a basic understanding of the Norwegian language.

[Table 1](#pone.0227336.t001){ref-type="table"} gives an overview of the participating employees. The final study sample, who had valid scores on all employed variables, consisted of 4,487 employees representing 24.9% of the eligible sample (*n* = 18,000). The sample mean age was 45.2 years (range 18--71 years); a higher proportion were women (*n* = 3,003, 66.9%); and a higher proportion had higher education (*n* = 3,290, 73.3%).

10.1371/journal.pone.0227336.t001

###### Characteristics of the study sample and their distribution across the four job types (n = 4,487).

![](pone.0227336.t001){#pone.0227336.t001g}

  ----------------------------------------------------------------------------------------------------------------------------------------------
  Variables                                         Sample   High-strain job \[High demand\   Low-strain job\   Active job\      Passive job\
                                                             Low control\]                    \[Low demand\     \[High demand\   \[Low demand\
                                                                                              High control\]    High control\]   Low control\]
  ------------------------------------------------- -------- -------------------------------- ----------------- ---------------- ---------------
  *All employees* \[n (%)\]                         4487     690 (15.4)                       1277 (28.5)       915 (20.4)       1605 (35.8)

  *Age group* (*p*)^1^                                       \< 0.05                          0.43              \< 0.01          \< 0.001

      ≤ 30 years \[n (%)\]                          569      101 (17.8)                       145 (25.5)        128 (22.5)       195 (34.3)

      31--40 years \[n (%)\]                        989      161 (16.3)                       289 (29.2)        222 (22.4)       317 (32.1)

      41--50 years \[n (%)\]                        1359     223 (16.4)                       395 (29.1)        295 (21.7)       446 (32.8)

      51--60 years \[n (%)\]                        1149     156 (13.6)                       335 (29.2)        199 (17.3)       459 (39.9)

      ≥ 61 years \[n (%)\]                          421      49 (11.6)                        113 (26.8)        71 (16.9)        188 (44.7)

  *Gender* (*p*)^1^                                          \< 0.01                          \< 0.001          0.09             0.78

      Male \[n (%)\]                                1484     195 (13.1)                       473 (31.9)        281 (18.9)       535 (36.1)

      Female \[n (%)\]                              3003     495 (16.5)                       804 (26.8)        634 (21.1)       1070 (35.6)

  *Education level* (*p*)^1^                                 \< 0.001                         \< 0.001          \< 0.001         \< 0.001

      Primary/lower secondary school \[n (%)\]      123      26 (21.1)                        23 (18.7)         10 (8.1)         64 (52.0)

      Upper secondary/high school \[n (%)\]         1074     191 (17.8)                       225 (20.9)        105 (9.8)        553 (51.5)

      University/college ≤ 4 years \[n (%)\]        1526     248 (16.3)                       446 (29.2)        314 (20.6)       518 (33.9)

      University/college \> 4 years \[n (%)\]       1764     225 (12.8)                       583 (33.0)        486 (27.6)       470 (26.6)

  *Job size* (*p*)^1^                                        0.47                             0.09              \< 0.001         \< 0.001

      Less than full-time job \[n (%)\]             917      148 (16.1)                       240 (26.2)        135 (14.7)       394 (43.0)

      Full-time job or more \[n (%)\]               3570     542 (15.2)                       1037 (29.0)       780 (21.8)       1211 (33.9)

  *Job position level* (*p*)^1^                              0.12                             0.46              \< 0.001         \< 0.001

      Regular employee \[n (%)\]                    3674     566 (15.4)                       1051 (28.6)       609 (16.6)       1448 (39.4)

      Middle management \[n (%)\]                   732      118 (16.1)                       199 (27.2)        263 (35.9)       152 (20.8)

      Top executive \[n (%)\]                       81       6 (7.4)                          27 (33.3)         43 (53.1)        5 (6.2)

  *Working hours* (*p*)^1^                                   \< 0.001                         \< 0.001          \< 0.05          \< 0.05

      Ordinary daytime without weekends \[n (%)\]   3177     418 (13.2)                       970 (30.5)        623 (19.6)       1166 (36.7)

      Other working arrangements \[n (%)\]          1310     272 (20.8)                       307 (23.4)        292 (22.3)       439 (33.5)

  *Workplace-boundedness* (*p*)^1^                           \< 0.01                          \< 0.001          \< 0.001         \< 0.001

      Works only at the workplace \[n (%)\]         1237     156 (12.6)                       436 (35.2)        353 (28.5)       292 (23.6)

      Works also outside the workplace \[n (%)\]    3250     534 (16.4)                       841 (25.9)        562 (17.3)       1313 (40.4)
  ----------------------------------------------------------------------------------------------------------------------------------------------

^1^Significance values derived from Chi-square tests of sample proportions within job types.

Data collection {#sec009}
---------------

Employees were invited to participate in a web-based study which entailed completing a questionnaire related to among other variables the employees' sociodemographic background, their jobs, and their perceptions of the work environment.

Measures {#sec010}
--------

### Sociodemographic variables {#sec011}

The study included age, gender, and education level (primary/lower secondary school; upper secondary/high school; university/college ≤ 4 years; university/college \> 4 years). In the logistic regression analyses, age was recoded to reflect ten-year age bands.

### Job descriptors {#sec012}

Job size was registered as a continuous variable registered as percent of full-time work and recoded into a variable with three categories: less than full-time position, full time position, and more than full-time position. In the logistic regression analyses, job size was dichotomized into two categories: full-time job or more, versus less than full-time job. Job position level was registered as regular employee, middle management, or top executive. Working hours was categorized as 'daytime work hours without work during weekends' versus all other categories. The other categories included daytime work hours with work during weekends; evening work hours with and without work during weekends; night-time work hours with and without work during weekends; shiftwork daytime/evening with and without work during weekends; shiftwork daytime/evening/night-time with and without work during weekends; and other. Finally, the employees were asked to indicate whether their job included working outside their workplace or not.

### Work demands and decision latitude {#sec013}

Aspects of the work environment were measured with a short version of the Job Content Questionnaire \[[@pone.0227336.ref008], [@pone.0227336.ref011]\]. Decision latitude, a concept comprising the employee's own control over decisions in the workplace (decision authority), and the possibility of developing and using personal skills in the job (skill discretion), was measured with the sum score of the nine relevant items (Cronbach's α = .76). Psychological work demands, such as having an unreasonable great workload or not having enough time to get the work done, was measured with the sum score of five items (Cronbach's α = .75). Four items with reversed scoring were recoded prior to analysis.

Data analysis {#sec014}
-------------

In accordance with the analytic strategy outlined by Karasek and colleagues \[[@pone.0227336.ref008], [@pone.0227336.ref011]\], four categories of psychosocial work environment were constructed by combining the decision latitude and psychosocial demands variables. On each variable, the sample was divided into two categories; the categories representing the median value or lower versus higher than the median value. By combining the values on each of the dichotomized variables, four job types emerge. These are commonly described as active jobs (combination of high demands and high decision latitude), high-strain jobs (combination of high demands and low decision latitude), passive jobs (combination of low demands and low decision latitude) and low-strain jobs (combination of low demands and high decision latitude).

The four defined job types were cross-tabulated with the employees' sociodemographic characteristics and job descriptors. Differences in proportions of job type between categories of sociodemographic and job descriptor variables were investigated using Chi Square tests. Logistic regression analysis was conducted to assess associations between sociodemographic and job descriptor variables and high-strain, low-strain, active and passive job (outcome variables in separate analyses). First, single logistic regressions were conducted to establish measures of the unadjusted associations, using high-strain, low-strain, active and passive job as dependent variable in separate models. For each model the reference group was the remainder of the job type (e.g. high-strain job versus low-strain/active/passive jobs). Second, to adjust for possible covariance between the independent variables, a series of multiple logistic regression models was constructed. Each of the models included as independent variables (i) individual background variables (age band, gender, education level) and (ii) work-related variables (job size, job position level, working hours, workplace-boundedness). Effect sizes were reported as odds ratio (OR) with corresponding 95% confidence intervals (CI). The association was regarded as significant when the *p*-value was lower than 0.05.

Ethics {#sec015}
------

Ethical approval for conducting the study was granted by the Regional Committee for Medical and Healthcare Research in Norway (no. 2014/647). The employees were informed about the study's aim and confidentiality and were assured that participation was voluntary. All employees provided written informed consent to participate.

Results {#sec016}
=======

Job types in the sample {#sec017}
-----------------------

The sample characteristics and their distribution within each of the four job types are displayed in [Table 1](#pone.0227336.t001){ref-type="table"}. High-strain jobs were reported by 690 employees (15.4%), while low-strain jobs were reported by 1,277 employees (28.5%), active jobs by 915 employees (20.4%), and passive jobs by 1,605 employees (35.8%).

Associations with high-strain jobs {#sec018}
----------------------------------

As displayed in [Table 1](#pone.0227336.t001){ref-type="table"}, having a high-strain job was more frequent among those in the youngest age group (17.8%), compared to those over the age of 60 years (11.6%). It was more frequent among women (16.5%) than among men (13.1%), and more frequent among those with primary/lower secondary school (21.1%), compared to those with the highest education level (12.8%). Having a high-strain job was also more frequently occurring among those whose working hours deviated from ordinary daytime work (20.8%), compared to those who worked only daytime with no work during weekends (13.2%). It was also more frequent among those whose work was not confined to the workplace (16.4%), compared to those who only worked in the regular workplace (12.6%).

The results from the unadjusted and adjusted logistic regression analyses are displayed in [Table 2](#pone.0227336.t002){ref-type="table"}. In the adjusted model, four factors were significantly associated with having work classified as a high-strain job compared to the remaining job types: female gender (OR: 1.36, *p* \< .01), lower education level (OR: 0.84, *p* \< .001), work hours deviating from the main pattern of daytime work hours with no work during weekends (OR: 1.69, *p* \< .001), and doing work also outside the regular workplace (OR: 1.24, *p* \< .05).

10.1371/journal.pone.0227336.t002

###### Associations between employee and job characteristics, and reporting high-strain, low-strain, active and passive jobs (n = 4,487).
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                             High-strain job                                                       Low-strain job                                                        Active job                                                            Passive job
  -------------------------- --------------------------------------------------------------------- --------------------------------------------------------------------- --------------------------------------------------------------------- ---------------------------------------------------------------------
  Age increase in 10 years   0.90 (0.93) \[0.87--1.01\]                                            1.02 (1.02) \[0.96--1.08\]                                            0.88 (0.84[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.78--0.90\]   1.14 (1.14[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.07--1.21\]
  Gender                     1.31 (1.36[\*\*](#t002fn003){ref-type="table-fn"}) \[1.13--1.65\]     0.78 (0.77[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.67--0.89\]   1.15 (1.36[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.15--1.61\]   0.98 (0.85[\*](#t002fn002){ref-type="table-fn"}) \[0.74--0.98\]
  Education level            0.82 (0.84[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.76--0.92\]   1.33 (1.28[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.18--1.40\]   1.75 (1.60[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.45--1.78\]   0.61 (0.67[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.62--0.72\]
  Job size                   0.93 (1.24) \[1.00--1.54\]                                            1.16 (0.92) \[0.77--1.09\]                                            1.62 (1.23) \[0.99--1.52\]                                            0.68 (0.86) \[0.73--1.02\]
  Job position level         0.94 (1.10) \[0.90--1.35\]                                            0.99 (0.84[\*](#t002fn002){ref-type="table-fn"}) \[0.72--0.98\]       2.66 (2.68[\*\*\*](#t002fn004){ref-type="table-fn"}) \[2.28--3.14\]   0.39 (0.41[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.34--0.49\]
  Working hours              1.73 (1.69[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.41--2.02\]   0.70 (0.73[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.62--0.85\]   1.18 (1.42[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.19--1.68\]   0.87 (0.75[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.65--0.87\]
  Workplace-boundedness      1.36 (1.24[\*](#t002fn002){ref-type="table-fn"}) \[1.01--1.52\]       0.64 (0.72[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.62--0.83\]   0.52 (0.72[\*\*\*](#t002fn004){ref-type="table-fn"}) \[0.61--0.85\]   2.20 (1.67[\*\*\*](#t002fn004){ref-type="table-fn"}) \[1.42--1.95\]

^1^Unadjusted odds ratio. ^2^Adjusted odds ratio. ^3^95% CI interval related to the adjusted odds ratio. Adjustments were made for age (lower is reference), gender (male is reference), education level (lower is reference), job size (less than full time job is reference), job position level (lower position is reference), working hours (ordinary working hours with no work during weekends is reference) and workplace-boundness (no work outside the workplace is reference). Significance values relate to the adjusted analyses.

\**p* \< 0.05

\*\**p* \< 0.01

\*\*\**p* \< 0.001.

Associations with low-strain jobs {#sec019}
---------------------------------

As displayed in [Table 1](#pone.0227336.t001){ref-type="table"}, having a low-strain job did not vary significantly by age group. Having a low-strain job was more frequent among men (31.9%) than among women (26.8%), and was more frequent among those with the highest education level (33.0%), compared to those with primary/lower secondary school (18.7%). Having a low-strain job was also more frequently occurring among those who worked only daytime with no work during weekends (30.5%), compared to those whose working hours deviated from ordinary daytime work (23.4%). It was also more frequent among those who only worked in the regular workplace (35.2%), compared to those whose work was not confined to the workplace (25.9%).

Adjusting for all included variables, as shown in [Table 2](#pone.0227336.t002){ref-type="table"}, five factors were significantly associated with having work classified as a low-strain job compared to the remaining job types: male gender (OR: 0.77, *p* \< .001), higher education level (OR: 1.28, *p* \< .001), lower job position (OR: 0.84, *p* \< .05), not having work hours deviating from the pattern of daytime work hours with no work during weekends (OR: 0.73, *p* \< .001), and not doing work also outside the regular workplace (OR: 0.72, *p* \< .001).

Associations with active jobs {#sec020}
-----------------------------

As displayed in [Table 1](#pone.0227336.t001){ref-type="table"}, having an active job was more frequent among those in the youngest age group (22.5%), compared to those over the age of 60 years (16.9%). It was more frequent among those with the highest education level (27.6%), compared to those with primary/lower secondary school (8.1%). Having an active job was also more frequently occurring among who had at least a full-time job (21.8%) compared to their counterparts with less than full-time jobs (14.7%), and was more frequent among top executives (53.1%) and those holding middle management positions (35.9%) compared to regular employees (16.6%). Having an active job were more frequent among those whose working hours deviated from ordinary daytime work (22.3%), compared to those who worked only daytime with no work during weekends (19.6%). It was also more frequent among those who only worked in the regular workplace (28.5% %), compared to those whose work was not confined to the workplace (17.3%).

Adjusting for all included variables, as displayed in [Table 2](#pone.0227336.t002){ref-type="table"}, six factors were significantly associated with having work classified as an active job compared to the remaining job types: lower age (OR: 0.84, *p* \< .001), female gender (OR: 1.36, *p* \< .001), higher education level (OR: 1.60, *p* \< .001), higher job position (OR: 2.68, *p* \< .001), having work hours deviating from the pattern of daytime work hours with no work during weekends (OR: 1.42, *p* \< .001), and not doing work also outside the regular workplace (OR: 0.72, *p* \< .001).

Associations with passive jobs {#sec021}
------------------------------

As displayed in [Table 1](#pone.0227336.t001){ref-type="table"}, having a passive job was more frequent among those in the oldest age group (44.7%), compared to those in the younger age groups (32.1% - 39.9%). It was more frequent among those whose education level was at the primary school/high school level (51.5--52.0%), compared to those with university/college education (26.6% - 33.9%). Having a passive job was also more frequently occurring among those who had less than full-time jobs (43.0%), compared to those who had at least a full-time job (33.9%), and was more frequent among regular employees (39.4% %) compared to those holding middle management positions (20.8%) and top executives (6.2%). Passive jobs were more frequent among those whose who worked only daytime with no work during weekends (36.7%), compared to those working hours deviated from ordinary daytime work (33.5%). It was also more frequent among those whose work was not confined to the workplace (40.4%), compared to those who only worked in the regular workplace (23.6%).

Adjusting for all included variables, as displayed in [Table 2](#pone.0227336.t002){ref-type="table"}, six factors were significantly associated with having work classified as a passive job compared to the remaining job types: higher age (OR: 1.14, *p* \< .001), male gender (OR: 0.85, *p* \< .05), lower education level (OR: 0.67, *p* \< .001), lower job position level (OR: 0.41, *p* \< .001), no work hours deviating from the pattern of daytime work hours with no work during weekends (OR: 0.75, *p* \< .001), and doing work also outside the regular workplace (OR: 1.67, *p* \< .001).

Discussion {#sec022}
==========

The aim of this study was to examine associations between sociodemographic characteristics and job descriptors and having high-strain, low-strain, active and passive jobs. For the most part, and in line with JDC theory \[[@pone.0227336.ref033]\], the associations indicated that the high-strain and low-strain job types are negative reflections of each other, as are also the active and passive job types.

The results suggest that employees' socioeconomic status (SES), as indicated by job position and education level, may be related to their perception of the job's demand and decision latitude. Based on the well-established associations between job type, in particular the high-strain type, and health, sick leave and well-being outcomes \[[@pone.0227336.ref012]--[@pone.0227336.ref016], [@pone.0227336.ref024], [@pone.0227336.ref025]\], job type may be viewed as a factor intervening between SES and desirable outcomes. Higher levels of education generally enable people to obtain a favorable position on the labor market, with better opportunities for employment characterized by meaningful tasks, high degree of autonomy and development of desired skills \[[@pone.0227336.ref034]\]. As indicated from our results, the possibility of framing the job with daytime only work hours, and without the burden of unwanted job travels, may also buffer against stress.

Higher age was significantly associated with higher odds of having a passive job (and lower odds of having an active job). This indicates that perceptions of demands in the workplace, but also perceptions of the skills asked for in the job and personal control over decisions regarding the work situation, are lower among older employees. While lower perceived demands may be a result of having more years of work routine by which to manage demands, the result indicates that older employees may be at higher risk of skill atrophy and demotivation in the job, which are risks associated with the passive job type \[[@pone.0227336.ref033]\].

Compared to men, women had higher odds of reporting a high-strain job. This finding aligns with previous research. Karasek and co-workers \[[@pone.0227336.ref011]\] summarized that there exist "enduring sex differences in both authority and opportunities to use and develop skills in the workplace across all the countries studied" (p. 346). Particularly within the lower SES categories, women have been found to have lower degrees of freedom at work compared to men \[[@pone.0227336.ref034]\]. In Norway, Sanne and co-workers \[[@pone.0227336.ref025]\] found that 15.2% of the women had high-strain jobs compared to 9.8% of the men, demonstrating a gender difference fairly similar to our results (16.5% vs 13.1%). In view of high demands and low control being consistently associated with adverse outcomes such as stress-related disorders and mental illness \[[@pone.0227336.ref012], [@pone.0227336.ref024]\], women may therefore be at higher risk of experiencing adverse health-related outcomes due to the higher proportion experiencing the job to be high-strain. For Norway, a country where gender equality is normatively prescribed in most areas of life \[[@pone.0227336.ref035]\], the results might indicate that the ideal of gender equality in work life is not fully translated into practice. This difference might also (partly) cover a reporting difference between men and women. That is, compared to men, women may be more open to express problematic aspects of their work environment.

On the other hand, it should also be noted that women had higher odds of having an active job (and lower odds of having a passive job), compared to men. Active jobs, described as contributing to employees' development, health and participation in the workplace, pose high demands while the employee has a high degree of decision latitude. Thus, women may be more inclined to perceive the working environment as posing high demands, compared to men. However, women's experiencing the job to be high-strain or active would depend on their how they perceive their decision latitude.

Each increase in educational level decreased the odds of having a high-strain job. More strongly, the increase in educational level increased the odds of having an active job (and decreased the odds of having a passive job), indicating that employees' education levels are more important for their perceived decision latitude, compared to the demands experienced in the job. Previous research in Norway has found higher levels of education to predict continued employment in a three-year perspective \[[@pone.0227336.ref036]\], and considering one's job to be secure may in itself be associated with lower job strain. Moreover, as exemplified in a study of nurses, having further education has been associated with higher job satisfaction and stronger intentions to stay in the job \[[@pone.0227336.ref037]\]. Thus, security for-, satisfaction with- and dedication to the job may all be related to higher education levels and the greater sense of autonomy and development in the job that frequently accompany increased competence.

Employees whose working hours deviated from the 'daytime only, no work during weekends' pattern had higher odds of reporting a high-strain job, while they also had higher odds for reporting an active job. Several studies corroborate our results by providing evidence that irregular work hours in terms of shift work is associated with poorer health and well-being among employees \[[@pone.0227336.ref038]--[@pone.0227336.ref040]\]. In fact, for employees who would prefer a regular daytime work schedule, the irregular work hours may be an example of experiencing low control over decisions relevant for the job, increasing the risk of job strain if or when demands increase. On the other hand, working irregular work hours might also reflect high personal control over one's own work schedule, indicative of an active job. Thus, the significance of working irregular work hours for reporting a high-strain versus an active job type needs to be interpreted in view of the employee's perceived decision latitude.

While being able to work from home or elsewhere outside the regular workplace might be considered a benefit, indicating increased flexibility, this interpretation is not supported from our study. Rather, working away from the ordinary work space appear to increase the risk of experiencing the job as either high-strain or passive. In both job types, decision latitude is low, whereas the perceived demands differ between the job types. While working irregular hours may be perceived as high-strain or active, depending on the level of employee decision latitude, a job requiring working away from the regular workplace is largely reflected in employees' reporting high-strain or passive jobs, both of which associated with low decision latitude.

Study strengths and limitations {#sec023}
-------------------------------

The sample size of the study was considerable and the employees were recruited from a wide variety of private and public enterprises. However, the response rate was low (24.9%) and the study sample was, compared with the entire Norwegian workforce, characterized by an overrepresentation of older, highly educated, and female employees. On the other hand, our sample was, with regard to distributions of gender and educational attainment, quite representative for public and state sector employees. Moreover, comparisons between the study sample and the invited sample (all employees in the included companies) revealed only minor differences regarding distributions of age and gender. Study selection analyses are presented in Appendix 1 (Supplementary file). Even though study selection bias may be conceived as a greater threat to prevalence estimates than to exploration of associations between variables \[[@pone.0227336.ref041]\], generalizations should be done with caution. Based on results from the study selection analyses, one may argue that our findings are, in particular, valid for public sector employees.

The cross-sectional design precludes the identification of causal associations. For example, while shiftwork may cause higher job-strain, it could also be that those who seek and eventually fill these positions are more prone to experiencing low control and high demands in relation to their work. Moreover, owing to a lack of data, the analyses were not adjusted for the employees' occupation. Thus, for example, the association between female gender and high-strain job might be partly explained by the nature of the specific occupations commonly held by women. The adjusted associations with job types are therefore not likely fully independent associations. In future studies, the inclusion of a broader set of independent variables may contribute towards an increased understanding of the factors associated with job types.

Four subsequent statistical analyses were performed, such that one should pay attention to an increased probability of detecting significant associations by chance. In the case of the current study, using the commonly employed Bonferroni correction (dividing α by the number of comparisons) \[[@pone.0227336.ref042]\] would essentially indicate that associations with *p*-levels exceeding 0.0125 should be treated with caution. In view of the results obtained in the adjusted analysis, however, such considerations would only apply to three (14%) of the detected associations across three different independent variables ([Table 2](#pone.0227336.t002){ref-type="table"}). Therefore, we consider the overall results largely unchanged even with the application of the Bonferroni correction.

Conclusion {#sec024}
==========

More than one out of three employees were classified as having a passive job, while less than one of six had a high-strain job. After adjustment for sociodemographic and job descriptor variables, female gender and lower levels of education were associated with reporting having a high-strain job. Moreover, having a work schedule deviating from ordinary daytime work and sometimes doing work outside the regular workplace were associated with higher odds of being classified with a high-strain job. The study corroborates the existing knowledge relating to the role of gender and education for employment and job satisfaction, and expands on the knowledge of factors associated with having high-strain, low-strain, active and passive jobs.

Systematic efforts towards improving employees' health and safety and the quality of their workplace environments may benefit from an awareness of factors that increase the risk of having problematic job types \[[@pone.0227336.ref043]\], such as experiencing a high-strain job. By being able to identify factors associated with having different types of jobs, the prevention of employees' health problems and work disability may become be more targeted. Taking the results of this study into account, prevention measures targeting the group and system levels may be more appropriate than measures targeting individual employees. In particular, companies that to a large extent employ women and persons with lower education, and--more importantly--have employees on shift work and doing work outside the workplace should place a particular emphasis on preventing adverse consequences. Preventive efforts should preferably be adapted to the needs and characteristics of the specific workplace, and in collaboration with occupational health services familiar with the specific context.

Supporting information {#sec025}
======================

###### Study selection analyses (comparisons between study sample, invited sample, national workforce and public sector).

^ns^Non-significant difference; \*Significant difference (*p* \< .05); ^a^n = 4487; ^b^n = 18000, data obtained from included companies' personell records; ^c^n = 2800000, data obtained from Statistics Norway \[[@pone.0227336.ref044]\]; ^d^n = 849620, data obtained from Statistics Norway \[[@pone.0227336.ref044]\]; ^e^only state sector employees, n = 159389, data obtained from Statistics Norway \[[@pone.0227336.ref045]\]; ^f^Primary/lower secondary; ^g^Upper secondary; ^h^University/college; ^j^Differences tested with chi-square tests.

(DOCX)

###### 

Click here for additional data file.

10.1371/journal.pone.0227336.r001

Decision Letter 0

Useche

Sergio A.

Academic Editor

© 2019 Sergio A. Useche

2019

Sergio A. Useche

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

8 Nov 2019

PONE-D-19-27574

Who reported having a high-strain job, low strain job, active job and passive job? The WIRUS Screening study

PLOS ONE

Dear Prof. Bonsaksen,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

As you can see below, two expert reviewers assessed your paper, highlighting its potential for the journal and the field of knowledge addressed, but also pointing on some major concerns that separate the manuscript from its acceptance in its current version. You will see that the list of comments is not extensive, but these issues (especially those related to the interpretation and implications of the study findings) are crucial for the editorial decision. So, please address them with all the rigor possible and explain your rationales / detail the amendments and modifications done in the rebuttal letter.

We would appreciate receiving your revised manuscript by Dec 23 2019 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Sergio A. Useche, Ph.D.

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements.

Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

1\. Please include captions for your Supporting Information files at the end of your manuscript, and update any in-text citations to match accordingly. Please see our Supporting Information guidelines for more information: <http://journals.plos.org/plosone/s/supporting-information>.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: No

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The authors reported that the relationships between factors and job descriptors and four types of JCQ categories. I think this paper was valuable.

Major

As the authors described from L71, occupations are related to the four job types (active, passive, low strain or high-strain). However, occupations did not include in the adjusted models. Therefore, ORs of dependent variables did not indicate fully independent effects. The ORs may reflected how the employers with each independent variable perceived their job after being adjusted with the included variables, and characteristics of occupations which the employers with each independent variable were prone to get. For example, the ORs of women may reflect how women perceive their job after being adjusted with the included variables, and occupations which women were prone to get (nurses aids and waitresses, etc.).

L130: blue, white or pink collar worker: Why did not they include in the models? And, if the can include in the model, please describe their definitions.

Table 2: The outcome had four categories, so choosing sits statistical method seemed to be somewhat difficult. I think this analysis may be the last resort (maybe polynomial logistic regression was normal, but only one outcome category can take the reference), and Bonferroni correction should be considered (P\<0.05/4=0.0125).

Minor

Table 2

Showing unadjusted OR between adjusted OR and 95%CI of aOR was difficult to understand.

Reviewer \#2: The paper is well developed and reported but the question remains so what since this is just a classification analysis that seems to be significant because sample sizes are large. The bigger question would be, how would these findings help the policy makers or whoever they are intended for. The implications section is not well developed and maybe need to further enhance them.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: Yasuaki SAIJO

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0227336.r002

Author response to Decision Letter 0

6 Dec 2019

Authors: Dear Editor, thank you for considering our manuscript for publication in PLOS ONE. We hope the revised manuscript adheres to the journal standards, and look forward to your response.

Editor: You will see that the list of comments is not extensive, but these issues (especially those related to the interpretation and implications of the study findings) are crucial for the editorial decision.

Authors. We have augmented the section outlining the interpretation and implications of the study findings; see revised manuscript p. 22.
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A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.

A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.

An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Authors: This letter serves as our response to the editor and reviewers. The revised manuscript is uploaded in two versions, with and without highlighted changes, labeled as appropriate.

Editor: When submitting your revision, we need you to address these additional requirements. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming.

Authors: We have consulted PLOS ONE's style requirements and amended the style of the manuscript accordingly.

Editor: Please include captions for your Supporting Information files at the end of your manuscript, and update any in-text citations to match accordingly. Please see our Supporting Information guidelines for more information.

Authors: We have consulted the Supporting Information guidelines and have amended the file accordingly. Captions for the Supporting Information file are placed at the end of the manuscript, with updated and matched in-text citations.

Reviewer \#1: The authors reported that the relationships between factors and job descriptors and four types of JCQ categories. I think this paper was valuable.

Authors: No response required.

Reviewer \#1: As the authors described from L71, occupations are related to the four job types (active, passive, low strain or high-strain). However, occupations did not include in the adjusted models. Therefore, ORs of dependent variables did not indicate fully independent effects. The ORs may reflected how the employers with each independent variable perceived their job after being adjusted with the included variables, and characteristics of occupations which the employers with each independent variable were prone to get. For example, the ORs of women may reflect how women perceive their job after being adjusted with the included variables, and occupations which women were prone to get (nurses aids and waitresses, etc.).

Authors: Well noted by the reviewer. However, we do not have access to data concerned with the actual job title of the participants. This large scale study used data from a wide variety of public and private enterprises, so if we did have access to job titles, the number of specific occupations would be very large and impossible to use for adjustments. Instead, we have noted this lack of information as a potential limitation of the study; see p. 21.

Reviewer \#1: L130: blue, white or pink collar worker: Why did not they include in the models? And, if the can include in the model, please describe their definitions.

Authors: This expression was used to convey that all types of employees, provided they received salary and had a basic understanding of the Norwegian language, were eligible for participation in the study. We have no information available that allows for categorizing employees by these terms. However, the variable 'job position level' (see description in the 'Job descriptors' section; p. 10) may address similar distinctions, and this variable was included in the models.

Reviewer \#1: Table 2: The outcome had four categories, so choosing sits statistical method seemed to be somewhat difficult. I think this analysis may be the last resort (maybe polynomial logistic regression was normal, but only one outcome category can take the reference), and Bonferroni correction should be considered (P\<0.05/4=0.0125).

Authors: Well noted by the reviewer. While we acknowledge the inherent problems related to using a series of binary models instead of one multinomial model, we would argue that choosing the latter model would answer a somewhat different research question than the one posed for the current study. In this study, we have addressed a range of sociodemographic and job-related variables and their associations with each of the four job types. Alternatively, using a multinomial model would provide ORs of associations with one job type relative to the other job types. If we were to use the Bonferroni correction procedure (essentially setting the level of statistical significance at 0.0125), the larger part of the associations detected in the multiple analysis would still remain significant (Table 2). See added discussion in the limitations section; p. 21.

Reviewer \#1: Table 2. Showing unadjusted OR between adjusted OR and 95%CI of aOR was difficult to understand.

Authors: We agree, and we have re-arranged the ORs/aORs in Table 2.

Reviewer \#2: The paper is well developed and reported but the question remains so what since this is just a classification analysis that seems to be significant because sample sizes are large. The bigger question would be, how would these findings help the policy makers or whoever they are intended for. The implications section is not well developed and maybe need to further enhance them.

Authors: Well noted by the reviewer. We have expanded the conclusion section of the manuscript to include the study's implications; see p. 22. We thank both reviewers and the editor for their comments.
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